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high productivity, provide a laminated metal plate 
obtained by laminating the film and provide a 
metallic container produced by forming the 
laminated metal plate in the form of a can. 

CONSTITUTION: This polyester film for metal 
lamination is made of a polyester containing 0.3- 
lOwt.% of a thermoplastic resin incompatible with 
the polyester. The polyester is a polyethylene 

terephthalate or a copolymer containing >70mol% of 
ethylene terephthalate unit and the content of the 
cyclic trimer of ethylene terephthalate in the 

film is <0.7wt.%. The laminated metal plate has 
the above film laminated to at least one surface 
of a metal plate. The metallic container is 
produced by forming the laminated metal plate. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation- 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 

3. in the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 

[0001] 

[Industrial ApplicationjThis invention relates the laminate metal plate which the polyester system film for a 
metal lamination used for metallic materials mainly for food containers, such as a softdrinl<, beer, and 
canning, and this film laminated, and this laminate metal plate to the metal vessel fabricated in the shape of a 
can. In more detail, the scratch-proof nature of the film in a can manufacturing process is excellent, and the 
productivity of canning is good, And it is related with the metal vessel which fabricates the laminate metal 
plate which the film for a metal lamination in which the elution volume of oligomer from the film by heat- 
treatment after foodstuffs restoration, such as retorting, was controlled, and this film laminated, and this 
laminate metal plate in the shape of a can. 
[0002] 

[Description of the Prior Art]Generally a paint is applied for the corrosion prevention of the inner surface of a 
metal can, and an outside surface, and heat-cunng resin is used as the paint. 

[0003]There is a method of using thermoplastics for corrosion prevention. For example, to laminate in the 
tinfree steel which heated the polyolefin film, or to laminate polypropylene resin is tried. A heat-resistant good 
polyester system film is laminated in a metal plate, and fabricating a metal can using tiiis laminate metal plate 
is examined. 
[0004] 

[Problem(s) to be Solved by the lnvention]However, since a lot of organic solvents at the time of baking 
disperse these many of paints are solvent types, and required [ prolonged heating of several 150-250 ** 
minutes in an elevated temperature ] for formation of a coat as for the method of painting a thermosetting 
resin coating material, much of improvement of the simplification of a process, prevention of pollution, etc. is 
expected. Even if it applies on the above conditions, when a little organic solvents remain in a coat and are 
filled up with food, an organic solvent shifts into food and has an adverse effect on the taste and smel! of food. 
The low molecular weight material resulting from the imperfection of the additive agent contained in a paint or 
crosslinking reaction shifts into food, and has the same adverse effect as a residual organic solvent. 
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[0005]On the other hand,: in the method of using a thermoplastic resin film, technical problems, such as 
simplification of a process and prevention of pollution, are solved among aforementioned problems. However, 
as a thermoplastic resin film, when polyethylene and the olefins resin film of a polypropylene system are 
used, for example, the heat resistance of a film may whiten and exfoliate in retorting low. Since an olefine 
resin film is soft, it has the problem that scratch-proof nature is inferior. When the scratch-proof nature of a 
film is inferior, a scratch flaw occurs in a film surface in work processes, such as a time of transporting **** of 
a laminate metal plate, for example by a can manufacturing process, and winding up processing, and there is 
a problem that commodity value falls. Although the problem of shift into the food of the remains solvent in the 
afciove-mentioned thermosetting resin coating material is solved; when additive agents by which it was 
generated at the time of membrane formation, such as low molecular weight material and a thermostabilizer, 
shift into food, with an olefine resin film, there is a problem of having an adverse effect on the taste and smell 
of food, fi^ olefine resin film is inferior to flavor-proof nature, and there Is a problem that the aroma 
component in food adsorbs. 

[0006]When a polyester system film is used as a thermoplastic resin film, the above-mentioned problem of a 
polyolefin resin film is improved, and it is the most desirable method the place which is the former. That is, a 
polyester system film has good scratch-proof nature compared with an olefine resin film. Since heat 
resistance is excellent, additive agents, such as a thermostabilizer, are unnecessary, and heat resistance is 
good, generation of low molecular weight material also has it, and the taste and the stinking thing problem of 
food by shift of an additive agent and low molecular weight material are substantially improved compared with 
a polyolefin resin film. [ little ] However, in addition, the usual polyester film was not enough as the level of 
scratch-proof nature, and much of the improvement was expected. For this reason, the coating tunic method 
which forms organic coating which was excellent in lubricity or scratch-proof nature on the surface of the 
polyester film with a coating method as a method of improving the scratch-proof nature of a polyester film is 
proposed. Surely, although scratch-proof nature is improved by this coating tunic method, it is necessary to 
use an organic solvent in a coating process, and when **** of the solvent part remains in a coated layer and is 
filled up with food, there is a problem that this organic solvent has an adverse effect on tiie taste and smelt of 
foodstuffs. A low molecule substance is eluted from an organic coating layer, and there is also a problem of 
having the same adverse effect as a residual organic solvent. 

t0007]The purpose of this invention solves many problems of the above-mentioned conventional technology, 
and Scratch-proof nature, It excels In heat resistance and is in providing the metal vessel which fabricates the 
laminate metal plate which the film for a metal lamination with good productivity and this film of canning 
laminated, and this laminate metal plate in the shape of a can. 

[0008] 

[Means for Solving the Problem]A polyester system film for a metal lamination of this invention becomes 
polyester from polyester containing 0.3 to 10 % of the weight of thermoplastics of immiscible nature. 
[0009]Said polyester system film laminates a laminate metal plate of this invention at least on one side of a 
metal plate. A metal vessel of this invention fabricates said laminate metal plate. 



http://wv™4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije?atw_u=http%3A%2F%2Fww4.i 8/16/08 



JP,07-109363,A RETAILED DESCRIPTION] 



Page 3 of 8 



[OOlOjHereafter, this invention is explained in detail. 

[0011]polyester used by ttiis invention - polyethylene terephthalate or an ethylene terephthalate constitutional 
unit ~ more than 70 mol % ~ it is preferred that It is an included copolymer. An ethylene terephthalate unit 
less than [ 70 mol % J, Since a film is extended at the ttme of processing in a case of heat resistance falling, 
for example, laminating in metal-can material or width reduction by heat contraction, the formation of wrinkles, 
etc. happen, Mild-ization of lamination conditions is needed, problems, like the productivity of procesang falls, 
or a raw material cost of polyester becomes high and becomes disadvantageous economically arise, and it is 
not desirable. 

[0012]As a dicarboxylic acid component used for copolymerization other than terephthalic acid, Aroma acid 
dicarboxylic acid, such as tsophthalic acid, phthalic acid, naphthalene dicarboxylic acid, and diphenyl 
dicarboxylic acid, Alicycle fellows dicarbox^ic acid, such as aliphatic dicarboxylic acid, such as adipic acid, 
azelaic acid, sebacic acid, decane dicarboxylic acid, dodecane dicarboxylic acid, and dimer acid, and 
cyclohexanedicarboxylic acid, etc. can be illustrated. In these copolymerization Ingredient, use of aromatic 
dicarboxylic acid, such as isophthalic acid and naphthalene dicarboxylic acid, is more prefen-ed than a point 
wi th few f a II s of fl avo r-p roof n atu re . 

[0013]As a glycol component used for copolymerization other than ethylene glycol, A diethylene glycol, 
triethylene glycol, a propanediol, Aromaticdiol, such as alicycle fellows diol, such as aliphatic series dial, such 
as butanediol, hexandiol, dodecane methyleneglycol, and neopentyl glycol, and cyclohexane dimethanol, and 
an ethyleneoxide adduct of a bisphenol derivative, can be illustrated. 

[0Q14]As for polyester, in this invention, it is preferred that limiting viscosity is 0.5 or more things. 
[0015]As immiscible themioplastics, polyolefin system resin, polystyrene system resin, poly acrylic resin, 
polycarbonate system resin, polyamide system resin, polysulfone acid system resin, alt the aromatic polyester 
system resin, etc. are mentioned to polyester used by this invention. These themnoplastics may be used 
independently and may use two or more sorts together. 

[0016]ln this Invention, although an addition to polyester of the above-mentioned thermoplastics rs 0.3 to 10 % 
of the weight, 0.5 to 5 % of the weight is preferred. In less than 0.3 % of the weight, an improved effect of the 
slide nature of a film In an elevated temperature and metal is small, and the Improvement effect of scratch- 
proof nature is not revealed. Conversely, if 5 % of the weight is exceeded, an improved effect of the slide 
nature of a film in an elevated temperature and metal will be saturated, and the film production nature of a film 
will fall. By making an addition to polyester of thermoplastics into 0.3 to 1 0 % of the weight, a dynamic friction 
coefficient of a film in 80 ** and metal becomes 0,45 or less, and scratch-proof nature sen/es as a practical 
use level. 

[0017]Addition to a polyester film of the above-mentioned thermoplastics may be performed by a 
manufacturing process of polyester, and polyester resin and the above-mentioned thermoplastics may be 
performed by a melt kneading method. It may carry out by adding a masterbatch containing the above- 
mentioned high-concentration thermoplastics at the time of manufacture of a polyester film. By such a 
method, a polyester system film for a metal lamination of this invention can be obtained. 
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[0018]ln a polyester system film of this invention, it is also preferred to use together the above-mentioned 
thermoplastics, and inorganic particles and crosslinl<ed pofymer particles. In this case, generally an addition of 
inorganic particles or crosslinlced polymer particles is 0,05 to 2 % of the weight. 
[0019]An antioxidant, a thermostabilizer, an ultraviolet ray absorbent, a plasticizer, paints, a spray for 
preventing static electricity, lubricant, a nucleus agent, etc. can also be blended with polyester if needed. 
[0020]As for a polyester system film of this invention, it is preferred that content of ethylene terephthalate 
cyclic trimers in a film Is 0.7 or less % of the weight. As for this content, 0,6 or less % of the weight is more 
prefen-ed, and especially its 0.5 or less % of the weight is preferred. If content of ethylene terephthalate cyclic 
trimers exceeds 0.7 % of ttie weight. Eiution of oligomer increases from a film by heat-treatment after food 
restoration of retorting etc., and in the case of a can internal laminate film, since oligomer shifts to food: and it 
has an adverse effect to a taste of foodstuffs, it is not desirable. \n the case of a can outside surface laminate 
film, since oligomer deposits in a film surface and a fine sight of appearance is spoiled, it is not desirable. 
Oligomer here uses ethylene terephthalate cyclic trimers as the main ingredients. 

[0021 ]ln this invention, polyester can be manufactured by a publicly known method. That is, in order to raise 
an ester Interchange method, a direct polymerization method, or a molecular weight, it can manufacture by a 
solid-state-polymerization method etc. A solid-state-polymerization method is a desirable method among 
these in a meaning which makes content of ethylene terephthalate cyclic trimers low. 
[0022]ln this invention, a method of carrying out content of ethylene terephthalate cyclic trimers to 0.7 or less 
% of the weight does not have restriction in particular, It may attain by carrying out extraction removal of the 
ethylene terephthalate cyclic trimers by water or an organic solvent from a film after film production, and 
polyester with little ethylene terephthalate cyclic-trimers content may be attained by using a raw material. It is 
economical to adopt a latter method and it is recommended. Restriction does not have a method of 
manufacturing a polyester raw material with few ethylene terephthalate cyclic trimers in any way, either, and a 
method etc. which combined a heating under reduced pressure approach, a solid-state-polymerization 
method, extraction methods by water or an organic solvent, and these methods can be mentioned. After 
reducing the amount of ethylene terephthalate cyclic trimers especially by a solid-state-polymerization 
method, a method of carrying out the amount reduction of these cyclic trimers further by water extraction, 
There is little ethylene terephthalate cyclic-trimers content in raw material polyester, and since a generated 
amount of ethylene terephthalate cyclic trimers in a film production process is stopped, it is the most desirable 
method, 

[0023]A polyester film of this invention may be an unstretched film, or rjiay be an oriented film. In the case of 
an oriented film, any of 1 axis extension and biaxial extension may be sufficient, but especially a biaxial 
oriented film is more preferred than isotropy. A manufacturing method of this film does not receive restriction 
at all, either. For example, in the case of an oriented film, any method of a T-die method and the CHUBURA 
method is applicable. This polyester film may be a monolayer or may be a double layer. 
[Q024]A laminate metal plate of this invention can be obtained by laminating the above-mentioned polyester 
system film to one side or both sides of a metal plate. Limitation in particular does not have a method of 
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laminating a metal plate of tlie above-mentioned polyester film, for example, it can adopt tine dry laminate 
metliod, the thermal laminating method, etc. As an example of an adhesives layer, these various modified 
resin, such as an epoxy resin, polyurethane system resin, polyester system resin, polyester polyurethane 
system resin, and isocyanate system resin, can be mentioned. A multilayer film which laminated a polyester 
resin layer of a low melting point In the upper layer of a polyester film is manufactured by a co-extrusion 
method, and a method of carrying out a thermal lamination by energizing heating of a metal plate is 
recommended. After laminating an adhesives tayer to a polyester film, in a metal plate and a method of 
laminating, it forms on an adhesives layered film by a partial hardened state, and a method it is made to 
stiffen thorougtily in the state where it laminated in a metal plate is recommended. As a curing method, a 
method by heat, light, an electron beam, etc. is recommended, the double-sided lamination of the case of a 
double-sided lamination may be carried out simultaneously ~ it carries out, and it may come out one by one 
and may laminate. 

[0025]A metal vessel of this invention can be obtained by fabricating the above-mentioned laminate metal 
plate, although a molding method to a metal vessel of a laminate metal plate does not receive restriction at 
all, either ~ a top-and-bottom lid ~ ******** especially using as what is called a piece can filled up with 
contents is recommended. 
[0026] 

[Example]Next, an example is given and this invention is explained more concretely. 
[0027]The measuring method used in the example is as follows. 

[0028]{1) The film sample was set to the take-off run child with a weight of 1.5 kg who has a touch area with 

an elevated-temperature coefficient of friction of 50 mm x 70 mm, and the dynamic friction coefficient when it 

glided over an 80 ** chromium-plated-tin-free-steel board by a part for 250-mm/rn speed was measured. 

[0029](2) With the colorfastness frictional testing machine of Make [ machine / scratch-proof nature Oriental 

energy ]. Macro-scopic observation estimated the crack of the film surface after acting the friction treatment of 

the 80 ** chromium-plated-tin-free-steel board as a friction child of 400 g of load which set the film sample for 

1 minute on condition of for 30 round-trip/in a both-way distance of 1 00 mm. 

O : a crack Is hardly accepted. 

**: A crack is accepted selectively. 

x: A crack is found in the whole surface. 

More than ** is practical. 

[0030](3) Dissolve the assay polyester film of the ethylene terephthalate cyclic trimers in a polyester film in 
hexafiuoro alcohol / chloroform =2 / 3 (VA/), settle polyester with methanol, and a ** exception carries out a 
sediment. Filtrate is evaporated to dryness and this evaporation-to-dryness thing is dissolved in 
dimethylformamide. Under [ a fixed quantity / amount / of ethylene terephthalate cyclic trimers / it develops 
this solution with a liquid chromatography method and ], 
[0031] 

(4) Retort the metal plate laminate film of 1 0 cm of oligomer eiution volume angle of a metal plate laminate 
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film for 30 minutes at 120 ** with 500-cc distitied water. The state of air-drying and a film surface was 
observed for the metal piate laminate film after processing with the magnifying glass, and the existence of 
oligomer elution was judged. 

[0032][Example 1] 0.1 % of the weight of silica condensation type [ with a mean particle diameter of 1 .5 
micrometers ] and the low-oligomerized limiting viscosity with an extraction method including 1 % of the 
weight of polystyrene resin by 0.70. Ethylene terephthalate cyclic-trimers content 0.33% of the weight of 
polyethylene terephthalate 97 weight section, After using a mixture with polyethylene terephthalate 
polytetramethylene glyral ether block copolymer 3 weight section as a melt extruding formless sheet by a T- 
die method, it extended 3.5 times In 3.5 times and a transverse direction at 90 ** to the lengthwise direction, 
heat setting was carried out at 200 **, and the 12-micrometer-thicl< film was obtained. One side of this 

polyester film was 4gt/m ]- -coated with adhesives (mixture of the polyurethane adhesive by an Oriental ink 
company "ADOKOTO", and a hardening agent) by solid content conversion, and it dried, it aged at 40 ** for 
24 hours, and the film for a lamination was obtained, 

[0033]The obtained film for a lamination was laminated by the thermal laminating method to botii sides of the 
cold stretch steel plate which earned out degreasing treatment, and double-sided laminated steel was 
obtained. 

[0034]The characteristic of the film for a lamination and laminated steel which were obtained is shown in 
Table 1. 

[0035]The film and laminated steel which were obtained by this example have the good slide nature of the film 
in an elevated temperature, and metal, and scratch-proof nature is excellent. 

And there were also few elution volumes of oligomer and they were high quality as the film for a metal 
lamination, and laminated steel. 

[0036]When canning was carried out as a three piece can, using the film obtained by this example as a boiler 
barrel inner surface, the inner surface of a base lid, and an object for outside surfaces, canning was able to 
be carried out at high speed, without a scratch flaw going into the surface of this film in a canning process. 
Although retorted by filling up this shaping can with coffee, there was no shift into the coffee of oligomer from 
a film or an organic solvent, there was no change of the taste, and commodity value was high. Even If 
retorted, fine deposit of oligomer was not observed in a base lid outside surface. 
[0037][Comparative example 1] The film for a lamination and laminated steel were obtained by the same 
method as Example 1 except not having used polystyrene resin in Example 1. The characteristic of the film 
for these laminations and laminated steel is shown in Table 1 . 

[0038]The film and laminated steel which were obtained by this comparative example have the bad slide 
nature of the film in an elevated temperature, and metal, and are inferior to scratch-proof nature in it 
It was low quality as the film for a metal lamination, and laminated steel. 

[0039]Although canning was can-led out as a three piece can like Example 1 using the film obtained by this 
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comparative example, the scratch flaw went into the surface of this film in the canning process, and only the 
low thing of commodity value was obtained. 

[0040][Comparatlve example 2] Although the film was produced by the same method as Example 1 except 
having made the addition of polystyrene resirt into 15 % of the weight in Example 1, there are many fractures 
of the film at the time of film production, and there was a problem practically. 
[0041][Comparatlve example 3] The limiting viscosity manufactured by the melt polymerization method 
including 0.1 % of the weight of silica condensation type [ with a mean particle diameter of 1 .5 micrometers ] 
by 0,65. Except that ethylene terephthalate cyclic-trimers content used 1.0% of the weight of polyethylene 
terephthalate, the film for a lamination and laminated steel were obtained by the same method as Example 1 . 
The characteristic of the film for these laminations and laminated steel Is shown In Table 1 . 
[0042]The film and laminated steel which were obtained by this comparative example had the bad slide 
nature of the film in an elevated temperature, and metal, it was inferior to scratch-proof nature, and an 
oligomer content is high, and there were many oligomer elution volumes, and they were low quality as the film 
for a metal lamination, and laminated steel. 

[0043]Although canning was carried out as a three piece can like Example 1 using the film obtained by this 
comparative example and it was filled up with coffee, the scratch flaw went into the surface of this film by the 
can manufacturing process, and the base lid outside surface had an oligomer deposit by retorting, and 
commodity value was low. 

[0044][Example 2] The film for a lamination and laminated steel were obtained by the same method as 
Example 1 except having used 0.3 % of the weight of silica condensation type [with a mean particle diameter 
of 1.5 micrometers ], and polyethylene ethylene terephthalate containing 1.0 % of the weight of low density 
polyethylene as an inorganic particle. The characteristic of the film for these laminations and laminated steel 
is shown in Table 1. 

[0045]The film and laminated steel which were obtained by this example have the good sHde nature of the film 

In an elevated temperature, and metal, and scratch-proof nature is also excellent. 

And the oligomer elution volume was also high quality as a film for a metal lamination few. 

[0046]Although canning was carried out as a three piece can like Example 1 using the film obtained by this 
example and it was filled up with coffee, commodity value was high tike Example 1. 
[0047][Comparative example 4] The film for a lamination and laminated steel were obtained by the same 
method as the comparative example 3 except having changed to silica condensation type [ with a mean 
particle diameter of 1 .5 micrometers ], and having used 0.2 % of the weight of low density polyethylene. The 
characteristic of the film for these laminations and laminated steel is shown in Table 1. 
[0048]The film and laminated steel which were obtained by this comparative example were a thing of low 
quality like the film of the comparative example 3. 

[0049]Although canning was carried out as a three piece can and it was filled up with coffee, commodity value 
was low like the comparative example 3. 
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[0050][Example 3] 0.25 % of the weight of silica condensation type [ with a mean particle diameter of 2.4 
micrometers ] and the limiting viscosity manufactured by the solid-state-polymerization method including 1.5 
% of the weight of 6 nylon by 0.75. Except that ethylene terephthalate cyciic-trimers content used 0.4% of the 
weight of polyethylene terephthalate, the film for a lamination and laminated steel were obtained by the same 
method as Example 1. The characteristic of the film for these laminations and laminated steel is shown in 
Table 1. 

[0051]The film and laminated steel which were obtained by this example were quality like Example 1. 
Althougfi canning was carried out as a three piece can and It was filled up with coffee, commodity value was 
high like Example i. 
[0052] 

[Effect of the InventionJThe polyester system film for a metal lamination of this invention is excellent in the 

sfide nature of the film in an elevated temperature, and metal, as mentioned above. 

Since the scratch-proof nature of the film surface in a can manufacturing process Is good, and canning is 

made at high speed and elution of oligomer from the film for a lamination is controlled also in heat-treatment 

after foodstuffs restoration, such as retorting, The fall of the surface appearance by shift into the foodstuffs of 

oligomer and deposit of oligomer to a film surface does not take place. 

Therefore, the film of this invention is very useful as a film for a lamination of a metal ptate. 

[0053] 

[Table 1] 
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[Translation done.] 
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